Transduction of human neural progenitor cells with foamy virus vectors for differentiation-dependent gene expression.
Neural progenitor cells are potential vehicles for delivery of therapeutic agents into the brain. Differentiation-dependent promoters may be useful to target the therapeutic transgene expression to specific neural cell types. Here we explored the potential of vectors based on the foamy virus (FV) for genetic engineering of neural progenitor cells. We demonstrate that FV vectors can mediate stable long-term constitutive expression of the enhanced green fluorescent protein (EGFP) in neural progenitor cells. For differentiation-dependent gene expression, we constructed a FV vector with an internal expression cassette containing the human 2.2 kb promoter (Gfa2) of the astrocyte-specific glial fibrillary acidic protein (GFAP) and sequences encoding EGFP. We show FV-vector-mediated delivery of the Gfa2-egfp transgene into the human neural stem cell line HNSC.100 and differentiation-dependent expression in stably transduced cell populations. Differentiation of the FV-transduced HNSC.100 cells to astrocytes upregulated expression of both the Gfa2-egfp transgene and the native gfap gene, confirming differentiation-dependent activation of the transduced Gfa2 promoter. These results demonstrate that differentiation-dependent gene expression can be achieved by FV-vector-mediated gene transfer to neural progenitor cells. Our findings support the use of FV vectors for the genetic engineering of neural progenitor cells for therapeutic and research applications.